Introduction
The formation and regression of the corpus luteum involve intense cellular differentiation and tissue remodelling. Regu¬ lated changes in extracellular matrix (ECM) may be important in these events (reviewed by Luck, 1994) . During early pregnancy in women, embryo-derived hCG rescues the corpus luteum and prolongs progesterone production, whereas in a nonconception cycle the corpus luteum regresses. It has been proposed that, in the rat corpus luteum, regression may be associated with ECM instability resulting from the action of matrix metalloproteinases (MMPs; Endo el al, 1993) . This would be consistent with the idea proposed by Aston el al (1996a) that luteal rescue in women may involve maintenance of ECM stability through the suppression of MMP action by hCG. Matrix metalloproteinases are zinc proteases with a range of specificities directed towards various components of the extracellular matrix (Birkedal-Hansen et al, 1993) . They are inhibited by tissue inhibitors of metalloproteinase (TIMP)-l, -2 and -3, which bind to metalloproteinases noncovalently block¬ ing their action (Nagase, 1994) . The MMPs present in rat corpora lutea (Endo et al, 1993) and 4-day-old bovine corpora lutea (Tsang et al, 1995) appear to be MMP-2 and MMP-9, with MMP-2 as the predominant form. Studies on human Iuteinized granulosa cells (Puistola et al, 1995; Aston et al, 1996a) have also demonstrated the presence of MMP-2 and MMP-9, although there is disagreement as to which MMP predominates. The Duncan et al (1995) .
The present study extends earlier work (Aston el al, 1996a) by positively identifying MMP-2 and C02 in air. The amount of hCG used in culture was chosen to be just maximal for progesterone production (Richardson et al, 1992) . The medium was changed every 48 h and the cells were cultured for a total of 14 days. At each medium change, adherent cells were assessed by DNA assay. Duplicate wells for each treatment were scraped into assay buffer, sonicated and assayed for DNA content by the method described by Labarca and Paigen (1980) 
Results
Two gelatinases were apparent in granulosa cell-conditioned medium (day 6 control) with molecular masses consistent with MMP-9 (92 kDa) and MMP-2 (72 kDa) (Fig. 1) (Fig. 2a) (Fig. 2b) (Fig. 3) Changes in the activity of MMP-2 and MMP-9, as measured by the intensity index of electrophoretic bands, were examined in culture media obtained throughout 14-day experiments in which cells were cultured with and without a maximal concen¬ tration of hCG (100 ng ml-). Combined data from six separate preparations are illustrated (Fig. 4) . MMP-2 was not detectable at the beginning of the culture period (Fig. 4a) . Becoming detectable by day 4, MMP-2 production then rose progressively throughout the culture period. This rise was suppressed by gonadotrophin so that by days 12-14, MMP-2 output was clearly and significantly lower in hCG-treated cells.
It should be noted that MMP-2 remained a minority compo¬ nent of overall gelatinase activity throughout. Thus, by the end of the culture period, MMP-2 still represented only 20-30% of total gelatinase activity (MMP-2 plus MMP-9). Changes in MMP-9 production showed a different pattern (Fig. 4b) . Substantial MMP-9 output was evident from the beginning of the culture, and this was maintained in the presence of hCG for much of the culture period (particularly days [4] [5] [6] [7] [8] [9] [10] [11] [12] . In the absence of gonadotrophin, MMP-9 output was more variable and significantly increased (days 6-12).
Discussion
The finding that the predominant form of MMP in Iuteinized granulosa-cell conditioned medium is MMP-9 confirms an earlier study (Aston et al, 1996a (Richardson et al, 1992) . In the presence of hCG, progesterone production is well maintained for long periods in culture (up to 14 days; Aston el al, 1996b) , and in the absence of gonado¬ trophin, cells eventually become detached from the culture surface, possibly through degradation of ECM (Aston et al, 1996a Duncan et al, 1995) .
The general principle that luteolysis may involve increased activity of gelatinases (particularly MMP-2 and MMP-9) is supported not only by work presented here, but also by the preliminary work of Duncan et al (1995) , and studies by Endo et al (1993) on rat corpora lutea. The present study has concentrated on the production of MMPs irrespective of the presence of TIMP, which is removed during zymography.
Upregulation of TIMP by hCG in our model system (noted by Aston et al, 1996a) 
